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Introduction/Motivation Methodology: Phase 1 Phase 1 Results
Research Objective: Combine engineering and agriculture to develop a method for the capture and utilization of 
excess heat released from decomposing animal manure to heat water for livestock in the winter 
Background Conclusions/Next Steps
Methodology: Phase 2
• Small farms account for 90% of farms in 
the United States
• Livestock farmers face economic burden 
from heating water in winter
• Manure is an abundant, renewable 
resource
• Utilize heat generation potential of goat 
manure to save farmers time, energy, and 
money on hot water for livestock
• Compost Heat Recovery Systems use 
decomposing organic matter as heat source
• One approach is hydronic heating, using 
in-pile conduction
• Goat manure + bulking agents 
decomposition studied in laboratories
• Actual barnyard application could vary
• What would happen in actual farm setting?
• Phase 1: What mixture will generate 
highest temperatures?
• Maximize compost thermal energy output
• Test bins with varying mixtures/bulking 
agents
• Phase 2: What system will transmit the 
most heat into the water?
• Design of system with three main designs
• Selected passive solar design
• Human manure keeps temperatures 
higher with least variability
• Due to seasonality full scale system has 
not yet been tested, and too many unknown 
variables exist for accurate pre-testing 
calculations to be made
• Existing research and engineering theory 
points to effective design
• Plans for system build, partial to full 
automation by Fall 2018
• Additional design and testing of insulated, 
covered water buckets to keep water warm
